THE ROLE OF CRUSTACEANS IN NITROGEN 
RECYCLING INA HIGH ENERGY SURF ZONE 
ECOSYSTEM 

The Sundays River surf zone (33°98'S,.29°1Y'F} in the 
Eastern Cape South Africa is cunsidercd to function as ¢ 
semi-clased coasystem (McLachlan, 1481) with phe enter 
boundary at the edge of the surf cell circulation pattern and 
the landward boundary at the dnte linc, Surt zones gwst in 
three major energy states: a high energy dissipative state. 2 
low energy reflective state, nnd a range wf imermecdiale skates 
(Shuctand Wright, 1983). The Sundays Riversurl zune exists 
in the intermediate longshore har trough energy state tortti 
of the seve, moving to a high energy dissipative sauce dering 
storms and tu a lower energy intermediate transverse bur rip 
state during calm periods. The major mechanism for the 
return flow or water tothe nearshore is Via rip currents, Three 
types of tips aperate in the surf zone: non exchange rips 
which oo not hreak through the breaker line und serve to 
circule water within the inner surf onc, exehange rips 
which curry water from Lhe inner lo the outer surf zone and 
mega tips which operate during storm conditions and dis- 
charge water kilometres out to sea. Half turmover nime for 
waler in the inner and whole surf zone is in the orderof hours 
and days, respectively (Talbot. 1980). The unit of environ- 
ment used in surt Zane studies isa metre sip ot surf zane 
Srom the drift line to the 10m depth contour 500m offshore 
which enctoses a volume of 2500m" (McLachlan and Bate, 
1984). Phytoplankton (mainly the diom Anaulnes australis) 
are Ihe majur primary producers in the burt zone furming 
dense accumulations usually in assaciaiion with rip currents. 
Phytoplankton accumulauions gre a function of diel vertical 
migration pulterns, offshorc—-onshore migration and the 
storm calm cycle. These phyioplankwon accumulations fuel 
theee distinel Tuod chains; the mayroscopig: iajertilials and 
microbial loop, The macroscopic food chain consists of 
benthos, zooplankton, tish and birds. Benthos form 46‘? of 
tofal macrofaunal biomass with filter feeding bivaives thé 
most important component. Crustaceans (mainly the vhree 
sporswimming crab, Ovalipes punctatus) contnbute only 1% 
of benthic biomass. Zooplankton ure a major component of 
the macroscopic food chain forming 40th of macrotaunal 
biomass with numbers and biomass Juminated bs 
crustaceans. Smail penscid prawns (Macropetuyma afri- 
canus) and mysids (Mesopodapsis slabbert and Gastrosac- 
cus psammodyles) contribute >90% of zooplankton bromiss 
(Romer, 1980). The role of crustaceans in the recycling of 
Nifrogen inthe Sundays River surf zone was determined tram 
detailed laboratory and field studies on the nitrogen require- 
ments of surf zane phytoplankton and the nitrogen dynamics 
of the major mscrofaunal species, The nitrogen requirements 
of the surt zone were calculated directly tram the estimates 
of phytoplankton primary production, Primary production 
was measured using Cl uptake and O° evolution, A mathe- 
matical model incurporating temperature, light, beach state, 
and phato-inhibition was used to estimate annual primary 
production. The portion of assimilated carbon involved in 
cell doubling was calculated and divided hy the C:N ran of 
A. australis {C:N ratio = 6.8), Using this method ihe nit\sgen 
requirements pf the surf zone (inner and outer) are calculates 
at 13.200 eNom | uy). (Campbell, 1987). The forms uf vilro- 
gen excreted and the effects of mass, temperature, starvation, 
dict and presence/absence of sediment on excretion rates 
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were determined for MV. africanus (Cocker and Melach- 
tan, 1497) and the mysids W. slabberi and CG, psommintytes 
(Crckerot ef af, 1998), Information on population structure, 
abundance, diet and feeding hehaviour collected over a de- 
cade wf rescurch in this urea was combined with nitrogen 
excretion data to construct population oilrogen budgets for 
these species, The amounts of nitrogen recycled by the less 
abundant crustacean components (crabs and small zooplank- 
jon forms) were ubtained from population nitrogen budgets 
using literature values for nitragen excretion tates (Cock- 
trilt, T9885). Crustaceans recycle 2626 gN. vaN in dis- 
sòlvéd Inorganic form (maly ammonia) which constitutes 
79s of the dissolved tiarganic nitrogen excreted by the 
magrutyund! food chain, Large zvoplunklon forms (prawns 
und mysids) supply the bulk of this recycled nitrogen. This 
represents 2U% of tatal suri zone phytoplankton nilragen 
requirements assuming that phytoplankton utilise dissolved 
Inorganic nitrogen only. Crustaceans also contribute 1839 
aN.m pall or 64%% of the dissolved und particulate organic 
nitrogen (mainly facces) excreted by the macrofsuns. This 
represents 17% of total nitrogen requirements estimated for 
the microbial toop (Romer and McGwynne, pers, comm). 
Crustaceans therefore play an important role in suri zone 
nitrogen recycling both in terms of phytoplankton require- 
Ments and as 3 link benween the macroscame and microbial 
loop food chains. 


Literature Cited 

Campbell, E.E. 1987. "The estimation of phytomass and 
primary produclion of a surf zone’. Ph.D. Thess, Uni- 
versity of Port Elizabeth. 330p. 

Cockemlt, A.C 1088. "The role of macrufanna in nitoger 
recycling in a high energy surf zone’, Ph.D. Thesis, 
University of Part Elizabeth. 255p. 

Cackcroti, A.C, and MeLachlan, A. 1987. Nitrugen re- 
penertivn hy the surt zune penucid prawn Macro- 
penisma africanus (Balss). Marine Biology 96: 
343-544. 

Cuckentt A.C, Webb, P, and Wooldridge, T. 1988. Nitro- 
gen regeneration by tw surf zone mysids, Mesopodap- 
sis slabbert and Gastrosaccus psammadytes. Marine 
Biology 99: 7S-82. 

McLachlan, A. 1980. Expased sandy beaches as xe mi-closed 
ecosystems. Marine Enviranmental Research. 4: 39-63. 

McLachlan, A. and Rate, G, 1084. Carbon budget for a high 
energy Surf zone. Vie Milieu 34: 67-77. 

Romer, G.S. 1986. 'Faunal assemblages and tood chains 
dssuciated with surf zane phytoplankton blooms". M.Sc. 
Thesis, University of Port Elizabeth. 194p. 

Shor, A. and Wright, L.D, 1983. Physical variability of 
sandy beaches, 133-144, In A. McLachlan and T. Er- 
asmus (eds) ‘Sandy beaches as ecosystems’. (Junk: The 
Hugue). 

Talbott, M.M,B. 1986. ‘The distribution of the surf diatom 
Anaulas birostraias in telaion 1 the nearshore circula- 
lion in an exposed beaclisurfaene ecosyntem'. Ph.D- 
Fhesis, University of Port Elizabeth, 350p 


Andrew C. Cockcroft, Department of Zoology, 
University vf Port Elizabeth, Box 1600, Part 
Elizabeth, South Africa, 


